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the nineteenth century. The first under-water cable was laid
under the English Channel in 1850. A transatlantic cable, fruit
of Lord Kelvin's ideas, first joined the continents in 1858. The
original Gramme dynamo, one of the earliest electric generators to
attain any commercial importance, appeared in France in 1873.
Alexander Bell produced the first working telephone in 1876.
Thomas Edison, passing electricity through a carbonized bamboo
stem in a vacuum, gave the world the incandescent lamp in 1879.
Faraday's discovery of the laws of electrolytic action showed for
the first time that electricity is intimately and quantitatively asso-
ciated with the atoms of matter. Here was an advance of the
greatest importance in the evolution of the broad fundamental
principles which have determined our ideas of the underlying
nature of physical reality. The year of discovery, 1833, occurs in
the midst of the period when the great concepts of conservation of
energy, the atomic nature of matter, and the kinetic nature of heat
energy, were being established, Rumford bored the cannon in
1798, Davy rubbed the ice in 1799, Joule first publicly stated the
principle of conservation of energy in 1843. Dalton published his
atomic theory in 1808. Joule gave his first lecture on the kinetic
theory of heat in 1848. In that same half-century, many important
developments were taking place in electricity. Modern electricity
was then born; but naturally the science of electricity, young
though it is, did not spring suddenly into being without a history.
How had this great branch of knowledge been faring while the
thinkers from Galileo to Joule were laying the solid foundations of
modern views of force, matter, and energy?